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The largest, but least known, ecosystem on earth





Benthic vs
Pelagic

Two dimensions
vs four



The global ocean ridge system (after Garrison, 1993)



Area:

Iceland – Azores

Taxa/components:

Pelagic, benthopelagic and 
epibenthic macrofauna.

Fishes, cephalopods, 
gelatinous plankton, 
crustaceans.

Planning phase: 2001-2003

Field phase: 2003-2005

Analytical phase: 2004-2008



Main aim
To describe and understand the 

patterns of distribution, 
abundance and trophic 

relationships of the organisms 
inhabiting the mid-oceanic North 
Atlantic, and identify and model 
ecological processes that cause 

variability in these patterns.



Technology
Methods

Environment

•bathymetry, substrate
•oceanography

International Steering Group

Norwegian Core Group Public Outreach Group

Demersal 
nekton

Data mining
Pelagic nekton

Epibenthos Zooplankton

Component themes: Support projects:



What are we looking for?What are we looking for?

Surface Deepwater

Azores

Sub Polar Front

Sub Polar gyre

Sub Tropical gyre



•Is the trophic structure of the northern mid-Atlantic ecosystem 
similar to that on the slope regions of the eastern and western sides of 
the Atlantic?

Central questions

•Are the MAR communities extensions of the communities 
inhabiting the North Atlantic continental slope regions? 

•Is the MAR a barrier between the pelagic fauna of the east and 
west North Atlantic basins? Is there a difference in species 
occurrence either side of the MAR?

•Do circulation features, such as the north Atlantic Current and 
north Atlantic Drift, act as barriers between the northern and 
southern fauna? In the region of the north Atlantic Current, what is 
the effect of eastward drift and import of material from the west?
•What is the significance of individual seamounts within the ridge 
system?



Tasks

Task 1: Mapping of species composition and 
distribution patterns (identity, distribution, 
genetics)

Task 2: Identification of trophic interrelationships 
and food-web patterns

Task 3: Analyses of life history strategies



MAR-ECO Public Outreach modules

• film documentary, other video material

• communication network and classroom contacts

• publication projects

• exhibitions

• web support

scientists

public

public
outreach

A multi-dimensional approach to ensure public participation in the project



2003













2004



•G.O. Sars 2004, 

First leg: pelagic 
nekton and 
zooplankton survey 
(acoustics, optics, net 
sampling, midwater 
trawling, AUV)

G.O. Sars 
2004, first 
leg



Cruising stationsCruising stations
EnvironmentEnvironment

Temp., Temp., salsal., chlorophyll., chlorophyll

AcousticsAcoustics
5 5 splitbeamsplitbeam frequencies frequencies 
MultibeamMultibeam for bottom topographyfor bottom topography
ADCPADCP
OptionalOptional

TopasTopas (parametric sonar, bottom penetration)(parametric sonar, bottom penetration)
Two horizontal Two horizontal sonarssonars



Fixed stationFixed station

TowedTowed nets nets –– 3 types3 types
MultisamplerMultisampler

Vertical netsVertical nets
MultinetMultinet
JudayJuday netnet

Optical profiling Optical profiling –– UVPUVP
Acoustics Acoustics ––

Towed transducers (two frequencies)Towed transducers (two frequencies)
Current profiles (LADCP)Current profiles (LADCP)

Temperature, salinity profiles Temperature, salinity profiles 
(CTD)(CTD)

85m

20m
6m



Opportunistic samplingOpportunistic sampling

Extra tows to validate changes in Extra tows to validate changes in 
acoustic recordingsacoustic recordings
Sea mammal scouting, tagging and Sea mammal scouting, tagging and 
biopsy samplingbiopsy sampling



Birds

N=1973 seabirds 
observed



Medium and LongMedium and Long--term term 
MooringsMoorings

1 DOBO 1 DOBO landerlander from OCEANLAB Univ. Aberdeen.from OCEANLAB Univ. Aberdeen.
Video footage of organisms attracted to successive bait batches.Video footage of organisms attracted to successive bait batches.

3 IMR Bergen Acoustic 3 IMR Bergen Acoustic landerslanders..
Diurnally and seasonally resolved acoustic backscattering data Diurnally and seasonally resolved acoustic backscattering data 
from SIMRAD EK60, plus current data (from SIMRAD EK60, plus current data (AanderaaAanderaa Instruments).Instruments).



MacroMacro--
zooplanktonzooplankton
CrustaceansCrustaceans



Mesozooplankton
latitudinal differences
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Calanus sp.
Egg production (eggs female-1 day-1)
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Process studiesProcess studies



Pelagic FishesPelagic Fishes

16 Orders16 Orders

52 families52 families
186 species186 species

–– 57,884 specimens57,884 specimens

••TrophicTrophic relationshipsrelationships
Gut contentGut content, Stable isotopes,, Stable isotopes, fatty acidsfatty acids

Relations within pelagic zoneRelations within pelagic zone
Food sourceFood source for demersalfor demersal nektonnekton

Community structureCommunity structure
Species distributionSpecies distribution

Relation to Ridge axisRelation to Ridge axis
Relation to latitudeRelation to latitude



Cephalopod diversity at 
the mid Atlantic Ridge



7373Teuthowenia megalopsTeuthowenia megalops

10211021Total Total 
11Promachoteuthis Promachoteuthis sp.sp.
11Joubiniteuthis portieriJoubiniteuthis portieri
11Grimalditeuthis bonplandiGrimalditeuthis bonplandi
11Discoteuthis laciniosaDiscoteuthis laciniosa
11Bathothauma lyrommaBathothauma lyromma

..........................
2121Ancistroteuthis lichtensteiniiAncistroteuthis lichtensteinii
2222Galiteuthis armataGaliteuthis armata
2323Bathyteuthis abyssicolaBathyteuthis abyssicola
2626Lampadioteuthis megaleiaLampadioteuthis megaleia
4545Heteroteuthis disparHeteroteuthis dispar
4848Pyroteuthis margaritiferaPyroteuthis margaritifera
5151Stauroteuthis syrtensisStauroteuthis syrtensis

9595Mastigoteuthis Mastigoteuthis sp.sp.
402402GonatusGonatus sp.sp.

NumberNumberSpecies/Genus/TypeSpecies/Genus/Type

Cephalopods

1021 specimens
44    species/“types“
35    genera
25    families
From all stations!!! 
From all nets!!!
Krill-Trawl:  17 hauls
Åkra-Trawl: 15 hauls
Egersund-Trawl: 4(5) hauls



13 species, 264 specimens, 10 hauls

10 species, 335 specimens, 10 hauls

21 species, 94 specimens, 5 hauls

39 species, 328 specimens, 11 hauls

Cephalopods

Increasing
Species diversity 
from 
north to south:



Gonatus sp
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megalops
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12 d

8 d

Second leg: sub-
area studies, 
demersal 
nekton, benthos. 
(net and trap 
sampling, 
acoustics, ROV)



Southern box stations



Schedule of work at (full) station

1) Pre-deployment bathymetry mapping (of rectangle). 
2) Lander deployment.
3) CTD and UVP
4) ROV for demersal nekton components.
5) ROV for zooplankton components.
6) Trawling (at least one tow)
7) Lander recovery

Associated longlining and trap fishing

Total time at station: approx. 30 hrs















Bottom Trawl
• Campelen 1800 otter trawl, towed on
double warps
• Wingspread: 12-14m
• Headline height: 4.5m
• Door-spread: 50m
• Cod-end mesh size: 22mm (stretched)
• Rockhopper ground gear
• Configuration and performance
monitored by SCANMAR sensors
• Max. depth with available wire: 3500m
at 1.5 knots towing speed



Species of Benthic Megafauna





MS Loran

Charter financed by Norwegian private and public fishing 
industry agencies, STATOIL, and NOAA/NMFS



• 87,500 hooks
– 36 bottom and 22 vertical longlines
– Traps and gillnets not very effective
• 8546 fish
– 41 species
– 17 families



Strategy:
Any cephalopod , any time , anywhere

Trawl (including mesh)

Plankton net

Pelagic ROV

Benthic ROV

Leg 2 Cephalopods



Material collected (leg 2):
240 specimens (148 preserved for BM)

17 families in 5 divergent lineages
25 genera
ca. 31 spp. (1 definitely new, 2 possibly)

59 tissue samples from 29 spp.

Photos of 29 spp., entire & anatomical



Big
Fin
n. sp.





Mastigoteuthis sp.



Gonatus spp.



Opisthoteuthis spp.



BathyteuthisBathyteuthis abyssicolaabyssicola

BathyteuthisBathyteuthis berryiberryi??



Comparisons among areas: 
 
Southern box 
total families total genera approx no spp. total sta. specimens

15 19 23 6 60
 
Farraday Seamount 
total families total genera approx no spp. total sta. specimens

4 5 5 2 24
 
SE transect, CGFZ 
total families total genera approx no spp. total sta. specimens

8 9 10 6 103
 
NW transect, CGFZ 
total families total genera approx no spp. total sta. specimens 

8 10 11 5 53
 



146 squid 146 squid obsobs..
from ROVfrom ROV



Squid ROV Observations - Middle Box
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Relevance Relevance toto NOAA for management ofNOAA for management of
deepdeep--sea sea ecosystemsecosystems and and resourcesresources
• Enhanced knowledge on status and impact on habitats and 
resources in exploited areas of the MAR, island slopes, banks and 
the continental slope.

• More information on life history strategies useful for evaluating
vulnerability to exploitation (age, growth, fecundity, dispersal,
migration).

• New information on population structure (stock identity) based
on molecular genetics (study already started, sampling of
reference material from entire range of several species).



North Atlantic 
network of 

experts

New techniques and 
technology, modern 
platforms

New insight, public 
awareness, enhanced 
competence

http://www. mar-eco.no/



The EndThe End


